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REMARKS /ARGUMENT 

Claims 1-8 arc pending in this application. Claims 1-8 stand rejected. By this 
Amendment, claims 1-8 have been amended. The amendments made to claims 1-8 do not 
alter the scope of these claims, nor have these amendments been made to define over the prior 
art. Rather, the amendments to claims 1-8 have been made to improve the form thereof In 
light of the amendments and remarks set forth below, Applicant respectfully submits that each 
of the pending claims is in immediate condition for allowance. 

Applicants note that the Office Action acknowledges the claim for priority under 35 
U.S.C § 1 19 however states that only some of the priority documents have been received. 
Applicants request that the Examiner enumerate which documents have not been received. 

Paragraph 1 of the Office Action objects to Figures 12 through 15 as they do not 

contain a legend designating them as prior art. New Figures are submitted herewith with 

Figures 12 through 15 labeled as prior art- 
Paragraph 2 of the Office Action objects to the Figures because numerals IS and 51 

are used to designate the base plate. Applicants have corrected this and submit herewith a 

replacement for Figure 9 where the base plate is relabeled as item 15. 
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Paragraph 3 of the Office Action objects to Figure 1 because there is no description 
for element 1 L Applicants submit herewith an amendment to the specification, specifically the 
paragraph beginning at line 9, on page 9, which includes a description of item 1 1 . 

Applicants request that the objections to the drawings be withdrawn as all of the 
objections have been corrected. 

Paragraphs 4 and 5 of the Office Action object to the specification. Applicants have 
amended the abstract and disclosure in light of the Examiner's objections. A revised 
specification showing changes is attached as Appendix A. No new matter has been added. 

Paragraph 7 rejects claims 1-4 and 7 under 35 U.S.C. § 112, second paragraph. 
Applicants have amended the claims in light of the Examiner's objections. Withdrawal of this 
objection is therefore requested. 

Claims 1-8 stand rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. 
Patent No. 4,610,185 ("France"). Applicants respectfully traverse this rejection. 

To anticipate a claim under 35 U,S.C. § 102, the cited reference must disclose every 
element of the claim, as arranged in the claim, and in sufficient detail to enable one skilled in 
the art to make and use the anticipated subject matter. See^ PPG Industries, Inc. v. Guardian 
Industries Corp., 75 F.3d 1558, 1566 (Fed. Cir. 1996); C.fL Bard, Inc. v. M3 Svs.. Inc., 157 
F.3d 1340, 1349 (Fed. Cir. 1998). A reference that docs not expressly disclose all of the 
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elements of a claimed invention cannot anticipate unless all of the undisclosed elements are 
inherendy present in the reference. Sec, Continental Can Co. USA v, Mo nsanto Co., 942 
F,2d 1264, 1268 (Fed. Cir. 1991). 

A claimed aspect of the present invention is that a plurality of planes which 
concurrently contact the datum planes of the fitting jig are formed in the punch and the die in 
order to orient the punch and die with respect to each other. With the planes of the punch 
and the die thus constructed, it is possible to integrate the punch with the die by contacting 
the planes of the punch and the die with the datum planes of the fitting jig thereby orienting 
the punch relative to the die so as to coincide with the phases around the axis of the punch 
and the die. When die punch and die are oriented, the punch is fixed to the punch holder and 
the die is fixed to the supporting bit. After the punch and die are fixed to their respective 
supports, the fitting jig is removed from the punch and die. It is then possible to punch a hole 
in a workpiecc by working the punch and the die. 

In contrast, in France, the top shoe 12 faces the bottom shoe 14 and is guided by 
guide post 16 for upward and downward motion. The gage post 82 and the dowel 78 control 
rotation of the top shoe 12 and the bottom shoe 14 relative to the other about guide post 16 
in a plane parallel to the base plate 62. France does not disclose forming planes in a punch 
and die and also docs not disclose datum planes which contact the planes so as to orient the 
punch and die with respect to each other. 
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Thercforc > claims 1-8 are allowable over the France reference. 

Applicants have responded to all of the rejections and objections recited in die 
Office Action. Reconsideration and a Notice of Allowance for all of the pending claims arc 
therefore respectfully requested. 

The amendments to the claims are for clarification purposes only and are not 
intended to limit the scope of the claims in any way. It is asserted that the present amendment 
places the application in a form for allowance. Entry of this amendment is therefore earnestly 
solicited. 

If the Examiner believes an interview would be of assistance, the Examiner is 
welcome to contact the undersigned at the number listed below. 

Dated: April 30, 2003 Respectfully submitted, 




jluro 

Registration No.: 42,336 
DICKSTEIN SHAPIRO MORIN & 

OSHINSKY LLP 
1177 Avenue of the Americas - 41st Floor 
New York, New York 10036-2714 
(212)835-1400 
Attorneys fo r App licant 

IRB/mgs 
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S3 100.0003 

PUNCHING APPARATUS 
AND THE PUNCHING UNIT THEREOF 

BACKGOUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to a punching apparatus which punches a hole at 

a predetermined location in a work piece by a punch constructed in a moving part (in 
general a ram) of a press working machine and a die constructed in a supporting part 
(in general a bed) of the press working machine. The present application also relates 
to a punching unit which is suited to the above punching apparatus. 

10 Background Art 

Figs, 12 to 15 show a punching apparatus disclosed in the Japanese Patent 
Publication No. 2000-326296. In the punching apparatus shown in Figs. 12 to 1 5, a 
punch unit 26 which comprises a punch 26g is mounted on a punch holder (a moving 
part of the punching apparatus) 24 which is integrated into a non-rotatable rod 22 by 

1 5 bolts 23 and is fixed so as to be capable of rotating capably in rounding around the 
axis L along a direction of the punching operation within a predetermined angle (the 
angle described by the arc of the circular slot 24a in Fig. 13), also, the punching 
apparatus die unit 27g which comprises a die 27h is mounted on a die bed (a 
supporting part of the punching apparatus) 25 and is fixed so as to be capable of 

20 rotating around the axis L along the direction for the punching operation. 

As shown in Figs. 12 to 14, the punch unit 26 comprises an approximately 
circular base plate 2Gb integrated with a punch holder 24 integrated with a non- 
rotatable rod 22, by means of six fastening bolts 26a inserted and screwed through the 
slot hole 24a of the non-rotatable punch holder 24; a rectangular support plate 26d 

25 integrated with the base plate 26b by means of four fastening bolts 26c; a punch 26g 
having a rectangular cross-section integrated with a support plate 26d by means of two 

I 
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screws 26e and two washers 26f; and a work presser foot 26k, integrated so as to be 
movable vertically (movable upward for a predetermined length from the position 
shown in Fig. 1 2) by means of four sets of a guide pin 26i and a bash bushing 26j , 

The upper end of the each guide pin 26i is fixed to the base plate 26b, and the 

5 lower end of the each guide pin 26i slidably supports the work presser foot 26k in the 
vertical direction. The each bush 26j is attached to the work presser foot 26k and each 
bush 26j helps smooth the sliding of the guide pin 26i. Each spring unit S5b 26h 
comprises a pin 26hl integrated with the work presser foot 26k engages with the base 
plate 26b so as to be detachable in the upward direction and a compression coil Spring 

10 26h2 disposed around the pin 26h2 26hl and compressed between the base plate 26b 
and the work presser foot 26k. Here, the spring unit, the bush 26j, and the work 
presser foot 26k are shown only in Fig. 12. 

As shown in Figs. 1 2 and 1 5, the die unit 27 comprises a base plate 27b 
integrated with the die holder 25 by means of four unit presser foots 27a; a rectangular 

1 5 support plate 27e integrated with the base plate 27b by means of four fixing bolts and 
two pins 27d; a die 27h, having a rectangular hole 27hl into which the punch 26g can 
be inserted to a predetermined depth, integrated with the base plate 27b by means of 
two screws 27f and washers 27g; a circular die cover 27j integrated with the support 
plate 27e by means of two fixing bolts 27L Each units presser foot 27a comprises a 

20 block 27a 1 having a claw portion at the upper part for engaging with the support plate 
27e, and a pin 27a2 and a pair of fixation bolts 27a3 for fixing the block 27al at a 
home position. 

As shown in Figs. 12 and 1 5, the base plate 26b of the punch unit 26 and the 
base plate 27b of the die unit 27 are mutually connected by using four connecting pins 
25 28 and a pair o f upper and lower bushes bushings 29 (fixed at each base plate) such 
1 that the punch 26g and the die 27h can integrally rotate by the same rotational phase 

(in the state where the punch 26g can accurately inter-fit the hole 27hl of the die 27h). 
Each connecting pin 28 is fitted with each bush 29 so as to be able to be inserted into 
or drawn out from each other, so that the punch unit 26 and the die unit 27 can be 
30 independently replaced with other units. 

2 
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In the above punching apparatus shown in Figs. 12 to 15, it is necessary to 
connect and relatively position the punch 26h to the die 27h by operating the four 
connecting pins 28 and eight bush es bushings 29. Furthermore, the bash bushing 29, 
the base plate 26b, the guide pin 26i and supporting plate 26d must be arranged 
5 between the punch 26g and each connecting pin 28, and the bush 2 8 bushing 29 , the 
base plate 27b, the pin 27d and the supporting plate 27e must be arranged between the 
die 27h and each connecting pin 28. 

Because it is necessary to operate so many parts (the four connecting pins 28 
and the eight bush e s bushings 29) in order to relatively position the punch 26g and the 

10 die 27h, the costs and man-hours required to constructing the punch 26g and the die 
27h are increased. Because there are such many parts (the support plate 26d, the guide 
pin 26i, the base plate 26b, the bask bushing 29 for punch 26g, the connecting pins 28, 
the bush bushing 29 for the die 39 27, the base plate 27b, the pin 27d, the supporting 
plate 27e and etc) between the punch 26g and the die 27h, the dimensional errors of 

15 each parts accumulate. Because the bush bushing 29 located on the upper end of the 
connecting pin 28 supports the punch 26g and the bttsfe bushing 29 located on the 
lower end of the connecting pin 28 supports the die 27h 7 the space between the punch 
26g and the die 27h becomes to be too much to exactly position the punch 26g relative 
to the die 27h. 

20 SUMMARY OF THE INVENTION 

The present invention was made in the view of the above-mentioned problems. 

According to one aspect of the present invention, in a punching apparatus for 
punching a hole at a predetermined location on a work piece by means of a punch 
integrated into anyone of a moving part of a press working machine and a supporting 
25 part of the press working machine and a die integrated with another one of the moving 
part and the supporting part, each of the punch and the die has a plurality of planes for 
fitting 1 fitted with datum planes of a fitting jig. 

In the above punching apparatus, it is possible for the punch and the die to be 
positioned with respect to each other by fitting each of the planes for fitting of the 

3 

vi: urTSoii.OOG 



Received from < > at 9/4/03 7:03:49 PM [Eastern Daylight Time] 



SEP 04 2003 



6:49 PM FR DSMO 



TO 2245H19310080003 P. 18 



punch and the die with the datum planes of the fitting jig. The present invention is 
pref e rable preferably for a punching apparatus which punches a non-circular hole such 
as a rectangular hole. 

It i$ possible fe* to mutually position the punch and the die using the fitting jig 
5 which is the only inclusion between the punch and the die. Therefore the punch is 
integrated into a moving part of a press working machine with a high accuracy and the 
die is also integrated into a supporting part of the press working machine with high 
accuracy, and it is possible to punchiag a hole into a work piece with high accuracy 
after removing the fitting jig from the punch and the die, 

1 0 The B e caus e th e- abo ve positioning for the punch and the die with respect to 

each other is completed by fitting the plane for fitting of the punch with the datum 
plane of the fitting jig and fitting the each plane for fitting of the die with the datum 
plane of the fitting jig, thus it is possible to minimize the parts for the fitting operation, 
reduce the product cost, and also expedite construction by reducing the steps for a 

15 fitting. 

The When th e punch and the die are capable of rotating, independently of the 
moving part and the supporting part, around an axis which lies parallel to a direction 
for the punching, and cannot rotate relative to each other by touching the planes for 
fitting with the datum planes of the fitting jig, therefore it is possible to position the 
20 punch and the die at a desirable rotating position , whioh is another merit - of th e pr e s e nt 
invention . 

When the planes for fitting are along the direction for punching and cross each 
other in a right angle, it is possible to simplify the a construction of the fitting jig by 
aligning the planes for fitting of the punch and the die in a single plane and fitting the 
25 planes for fitting with the same datum planes of the fitting jig, thereby reducing the 
cost for. manufacturing the fitting jig. 

According to another aspect of the present invention, in a punching unit for a 
punching apparatus, each of a punch and a die has plurality of planes for fitting and a 
fitting jig has datum planes fitted with the planes for fitting of the punch and the die. 

4 
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Therefore the punch and the die can be mutually positioned by fitting the each planes 
for fitting of the punch and the die with the datum planes of the fitting jig. 

If the punch and the dios can bo rotating die can rotate independently of the 
punching machine around an axis along the direction for punching and can also be 

5 rotated together in a state where the datum planes of the fitting jig are attached with 
each of the planes for fitting of the punch and the die, it is possible for positioning the 
punch and the die at a desirable position through the direction for rotating. 

It is preferable for the fitting jig to have a U-shaped cross section having a pair 
of arms on one inner surface of which one of the datum planes is arranged and on the 

10 other one inner surface of which the other one of the datum planes is arranged in order 
to hold the punch and die therebetween the pair of arms and also order to fit the 
planes for fitting of the punch and the die with the datum planes of the fitting jig while 
rotating about the axis. 

BRIEF DESCRJPTIIQN OF THE DRAWINGS 
1 5 Fig 1 is a front view of a punching apparatus of a preferred embodiment of the 

present application. 

Fig- 2 is a plane view of the punching apparatus which is disclosed in Fig. 1 . 

Fig. 3 is a partly cross-sectional front view of the puncher portion of the 
punching apparatus in which a punch unit and a die unit are integrated. 
20 Fig. 4 is a plane view of the punch unit disclosed in Fig. 3, 

Fig. 5 is a bottom view of the punch unit disclosed in Fig. 3. 

Fig. 6 is a partially cross-sectional view of the punch unit which shows the 
relationship between a supporting plate for a stripper, a supporting flange for a striper 
and a positioning pin. 
25 Fig. 7 is a bottom view of the punch unit disclosed in Fig. 3. 

Fig. 8 is a plane view of the die unit disclosed in Fig. 3. 

Fig. 9 is a partially cross-sectional view of the punch and the die disclosed in 
Fig. 3 while relatively positioning the punch with the die by a fitting jig. 

5 

65662 vt :iffT$Oi!.DOC 



Received from < > at 9/4/03 7:03:49 PM [Eastern Daylight Time] 



, SEP 04 2003 6:50 PM FR DSMO 



TO 2245819310080003 P . 20 



Fig. 10 is a cross-sectional view of the fitting jig and the die unit disclosed in 
Fig. 9 during the relative positioning. 

Fig. 1 1 is a front view of the fitting jig disclosed in Figs. 9 and 10. 

Fig. 12 is a partially cross-sectional view of a punching apparatus of an 
5 example of a background art in which a punch unit and a die unit are constructed with 
a connecting pin. 

Fig. 13 is a plane view of a punch holder disclosed in Fig. 12. 

Fig. 14 is a bottom view of the punching unit disclosed in Fig. 12 in which the 
spring unit, the bush and the supporting plate are removed. 
10 Fig. 15 is a plane view of the die unit disclosed in Fig. 12. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, one embodiment of the present invention is described. The 
punching apparatus shown in Figs. 1 to 1 1 is suitable for punching ef a wide variety of 
lew sheet-shaped work pieces. The punching apparatus comprises a work supporting 

15 portion AO (not shown in Fig. I) for supporting a work piece (not shown in the 
figures), a puncher punching portion 10, and an image pickup portion BO. 

The work supporting portion AO i$ used for supporting the work at a 
predetermined position by clamping and is mounted on a 0 direction transfer 
mechanism A2, which is mounted on the upper movable carriage Al 7 so as to be able 

20 to fixed around a pivot p in a horizontal plane. The upper movable carriage Al is 
mounted on a machine base A6 through an X-axis direction transfer mechanism A3, 
an intermediate movable carriage A4, and a Y-axis direction transfer mechanism A5 
so a$ to be movable in two directions (the X-axis direction and Y-axis direction) in a 
horizontal plane. 

25 The 6 direction transfer mechanism A2 comprises a supporting axis A2a 

vertically arranged on the work supporting portion AO, and a servo motor which drives 
the supporting axis A2a. The 9 direction transfer mechanism is capable of driving or 
stopping the work supporting portion AO at an arbitrary angle about the pivot. 

6 
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The X-axis direction transfer mechanism A3 comprises a pair of guide rails 
A3a mounted on the intermediate movable carriage A4 for supporting the upper 
movable carriage Al slidabty in the X-axis direction, a screw feed mechanism A3b 
arranged between the both guide rails A3a for feeding the upper movable carrier A 1 

5 in the X-axis direction, and a servo-motor A3c connected with one end of a lead screw 
of the screw feed mechanism which drives the lead screw, such that the upper movable 
carrier Al can be positioned in the X-axis direction by controlling the rotation of the 
servo-motor A3c by a controller (not shown). 

The Y-axis direction transfer mechanism A5 comprises a pair of guide rails 

10 A5a mounted on a machine base A6 for supporting the intermediate movable carrier 
A4 slidably in the Y-axis direction, a screw feed mechanism A5b which is arranged 
between the two rails A5a for transferring the intermediate movable carriage A4 in the 
Y-axis direction, and a servo-motor A5c connected with one end of a lead screw of the 
screw feed mechanism ASb which drives the lead screw, such that the intermediate 

1 5 movable carrier A4 can be positioned in the Y-axis direction by controlling the 
rotation of the servo-motor A5c by the controller (not shown). 

The puncher punching portion 10 is a portion for executing rectangular hole 
punching for a predetermined portion of a work piece . As shown in Figs. 1 and 3, the 
punch e r punching portion 10 comprises a punch holder 14 and a die accepting base 15 

20 arranged on the machine base A6 so as to oppose to the punch holder 14. The punch 
holder 14 is integrated with a bottom end of a rod 12 (not rotatable) using three bolts 
(not shown) in the same manner as the punch holder 24 of Figs. 12 to 1 5 by using the 
bolts 23. The rod 12 is driven by an elevation device 1 1 so as to move upward and 
downward. The puncher holder 14 comprises four slot holes (not shown in the 

25 figures) in the form of a circular arc which correspond to the slot holes 24a shown in 
Figs. 12 and 13. A punch unit 16 is assembled with the punch holder 14 and can 
rotate about the axis L which lies parallel to the punching direction within a 
predetermined angular range. A die unit 17 is assernbted with the die accepting base 
1 5 and is capable for rotating around the axis L. The punch unit 16 can also be fixed 

30 to the punch unit 1 6 and the die unit 1 7 can also be fixed to the die accepting base 15. 

7 
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The punch unit 16 comprises a circular punch holding flange 16a which is 
integrated with the punch holder 14 by screwing bolts (not shown in figures) which 
correspond to the bolts 26a in Figs. 12, 13 and 14, through a slot hole (not shown in 
the figures) in a form of circular arc in the punch holder 14 which is non-rotatably 

5 integrated with the non-rotatable rod 1 2 and punch 1 6d which is integrated with the 
punch holding flange 16a by using two bolts 16b and two location pins 16c. 

The punch unit 16 also comprises a rectangular stripper attaching plate 16h 
which is movably integrated with the punch holding flange 1 6a through the L axis 
direction in a predetermined length by using four units of spring I6e, four guide pins 

10 16f and bushes I6g, a striper holding flange 1 6k integrated with the stripper attaching 
plate 16h by using four bolts 16i (shown in Fig. 5) and two locating pins 16j (shown in 
Figs. 5 and 6), a stripper 16n integrated into the stripper supporting flange 16k by 
using four bolts 16m, A through hole 16nl through which the rectangular projection 
I6dl on a bottom end of the punch I6d passes is formed in the stripper 1 6n each small 

15 diameter portion of the locating pins 16j is tighitly tightly fitted to the stripper 

attaching plate I6h and assembled to the stripper attaching plate by using four bolts H 
I6il and washers 16j2. 

As shown in Fig.3, the bottom end of each of the guide pin I6f is tightly fitted 
into the stripper attaching plate 16h and an upper end of each guide pin is slidably 

20 fitted into the bush bushing 16g. As shown in Fig. 3, each spring unit I6e comprises a 
free washer 16el assembled in a hollow of the stripper attaching plate I6h, a 
collarl6e3 and a fixed washer I6e4 assembled into the stripper attaching plate 16h by 
using bolts I6e2 and a compressing coil spring I6e5 arranged between the free washer 
I6el and the punch holding flange 16a. 

25 As shown in Figs 3 and 6 9, the die unit 17 comprises a base plate 17b 

integrated with the die holder 15 by means of two pressers 17a; a die 17d integrated 
with the base plate 17b using four bolts 17c and having a central rectangular hole 17dl 
into which the rectangular projection 46nl- 16dl of the punch l€n I6d is inserted to a 
predetermined length; a circular die surrounding spacer I7g integrated with the base 

30 plate 17b, by using two bolts 17e and two Gym plat e plates 1 7f, and having a 
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rectangular hole 17gl which encloses the die 17d; a die cover 17h integrated with the 
die holder 15 using four bolts I7i and having a circular hole 17hl which encloses the 
die surrounding spacer 17g. Each presser 17a comprises a block 17al having a claw 
portion which engages with the base plate 17b in an upper portion. The each unit 

5 presser 17a also has a pin 17a2 and a pair of bolts 17a3 which fix the block 1 7al to a 
predetermined position. 

Image Tho image pickup portion BO, which detects the position of the work 
piece clamped by the work supporting portion AO (detects the displaced amounts from 
the reference location of the work in the X-axis, Y-axis, and the 8 directions), and 

10 provides a camera Bl for outputting analog image signals to an image processing 
controller (not shown). The image processing controller obtains the locations of two 
points marked on the work piece through the image analysis of the image signals, 
calculates each locational displacement in the respective X, Y and 8 directions, and 
outputs these displacements to a monitor (not shown). 

1 5 Furthermore, the displacement of the work can be compensated using the 0 

direction transfer mechanism A2, the X direction transfer mechanism A3 and the Y 
direction transfer mechanism AS for restoring the work piece to the home position (to 
minimize the displacement in each direction). It is to be noted that the compensation 
of the displacement can be carried out by an automated operation. 

20 The punching apparatus thus constructed according to the present embodiment 

is capable of providing the steps of compensating the work location, in the state that 
the punch unit 16 and the die unit 17 are set into the predetermined positions (shown 
in Fig.3), into the home position prior to the punching operation by use of the 8 
direction transfer mechanism A2 , the X direction transfer mechanism A3, and the Y 

25 direction transfer mechanism A5, and carrying out the punching operation by means of 
the punch I6d and the die 17d (when a plurality of holes are to be punched, the 
punching operations are sequentially carried out). When the punching operation is to 
be carried out for a predetermined number of work pieces, the above process is 
repeatedly executed. In this case, if the automated work supply and delivery can be 
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carried out with high accuracy of positioning, the operation to ensure that the work 
piece is in the work to the home position can be omitted. 

In the embodiment shown in Figs. 7 and 9, the punch 16d comprises two planes 
for fitting S 1 which lie parallel in the direction of the punching operation (vertical 
5 direction) and are in right angles to each other, as shown in Figs. 8, 9 and 1 0, the die 
17d comprises two planes for fitting S2 which lie parallel in the direction for punching 
operation (vertical direction) and are in right angles to each other. Therefore the 
punch 16d and the die 17 d are positioned with a jig body 18a by attaching the planes 
SI and S2 with two datum planes SO of the jig body 18a. A fining jig 18 comprises 

10 the jig body 18a having a U-shaped cross section and the two datum planes SO, and a 
pair of E-shaped fixing plates 18b each of which is mounted on the jig body 18a by 
two bolts I Sc. The datum planes SO are located on an inner surface of the jig body 
1 8a and are set to enclose the punch \ 6d and the die 1 7d across an open side of the U 
shaped cross section, therefore the fixing plates 18b are fitted with the jig body 18 thus 

1 5 constructed. 

The punch 16d can be located and fitted (settiag at a predetermined position) 
relative to the die 17d by the following steps. 

i. Connecting the punch 1 6d with the die 1 7d by with the fitting jig 1 8 in 
a state where the four bolts 17a3 of the die unit 17 are loosened before 

20 integrating the striper supporting flange 1 6k and stripper I6n of the 

punch unit 16 with the die surrounding spacer I7g and the die cover 
17h of the die unit 17. 

ii. Attaching a plane for fitting SI of the punch 16d and a plane for fitting 
S2 of the die I7d with the datum planes SO of the fitting jig 18, then the 

25 punch 16d is positioned relative to the die 17d. 

iiL Screwing the four bolts 17a3, the punch 16d and the die 1 7d thus 
positioned with respect to each other are fitted at a predetermined 
position and the locating and the fitting for the punch and the die are 
completed. 
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The fitting jig 1 8 is the only intervening part between the punch 16d and the die 
17d throughout the above relative positioning and fitting. Therefore it is possible to fit 
the punch 16d into the punch holder 14 as a moving portion of a press working 
machine with a high accuracy, and it is also possible to fit the die 17d into the die 

5 supporting bed 1 5 as a supporting portion of the press working machine. After the 
fitting of the punch I6d and the die I7d is completed, the fitting jig 18 must be 
removed from the punch 16d and the die 17d, A manufacturing operation for the 
punching apparatus is completed by fitting the stripper supporting flange 16k and the 
striper 16n with the stripper attaching plate 16h and fitting the die surrounding spacer 

10 17g and the die cover 17h with the base plate 1 7b. The punching apparatus in which 
the punch 16d and die 17d are thus constructed can punch a hole at a predetermined 
position on a work piece with high accuracy. 

Because the above relative positioning for the punch I6d and the die 17d is 
completed by the steps of: setting and removing the only one fitting jig; fitting each 

15 plane for fitting SI of the punch 16d with each datum plane SO of the fitting jig 18; and 
fitting each plane for fitting S2 of the die 17d with each datum plane SO of the fitting 
jig 18, it is possible to minimize the number of parts used for the fitting operation, 
reduce the product cost, and also expedite the manufacturing processes by reducing 
the steps for fitting. 

20 Because the plane for fitting SI of the punch I6d and the plane for fitting S2 of 

the die 17d He parallel to the direction of the punching operation and cross each other 
at a right angle, each of the two datum planes SO of the fitting jig 18 are suitable for 
anyone of the planes for fitting Si and S2, and it is possible to simplify the structure of 
the fitting jig 18 (see the figures) and reduce the production cost. 

25 It is noted that the punch 16d and the die 17d of the above embodiment are 

integrally rotatable about the axis L which is parallel to the direction for punching by 
loosening the four bolts 17a3, therefore it is possible to fit the punch I6d and the die 
1 7d thus positioned with respect to each other by screwing the four bolts 1 7a3. 

Besides the mechanism in the above embodiment in which the punch I6d and 

30 the die 1 7d can continuously rotate about the axis L, another mechanism such as a 
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mechanism for rotating stepwise by a predetermined angle is available for the 
punching apparatus. It is also possible to tightly fit the punch 16d with the punch 
holder 1 4 and loosely fit the die 17d with the die supporting bed 1 5 in order to position 
the die 17d and the punch I6d with respect to each other by using the fitting jig 18. 
5 Besides the mechanism in the above embodiment in which the plane for fitting 

SI of the punch I6d and the plane for fitting S2 of the die 17d are arranged at tight 
angles and lie parallel to the direction for punching, fitting planes suitable for 
attaching to datum faces (not limited to vertical planes) which are formed in the fitting 
jig 18 or other types of positioning planes can also be used in the present invention* 

10 Besides the punching apparatus in the above embodiment in which the 

direction of the punching operation is vertical, a punching apparatus in which the 
operating direction is horizontal or a punching apparatus in which the operating 
direction inclines to the vertical punching operation can be used in the present 
invention. Besides the punching apparatus in the above embodiment in which the 

15 punch 1 6d is set in the moving portion (the punch holder 14) of the punching apparatus 
and the die 17d is set in the supporting portion (the die holder 15) of the punching 
apparatus, a punching apparatus in which a punch is set in the supporting portion and 
the die is set in the moving portion can also be used. 

In one Bosidos tho punching apparatus in tho abov e embodiment in which 

20 each of the punch and the die compris e s th e has planes for fitting te-fk the datum 
planes of the fitting jig and also to int e grally which are round ?. Alternately, a fitting 
jig which is directly fitted with the planes for fitting of the punch and the die so as to 
position the punch and die with respect to each other Ls also available. For instance, a 
rod having a U-shaped profile and rectangular cross section can be used for 

25 positioning a punch and a die with respect to each other. The rod comprises a pair of 
arms, one of which is to be inserted into a rectangular hole which is arranged in the 
plane for fitting of the punch and directs to the axis L, the other one of which is to be 
inserted into a rectangular hole which is arranged in the plane for fitting of the die and 
directs to the axis L. The punch and the die can be fitted and positioned with respect 

30 to each other by inserting the arms of the rod into the holes of the punch and the die. 
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S3100.0003 

PUNCHING APPARATUS 
AND THE PUNCHING UNIT THEREOF 

ABSTRACT 

A punching apparatus is provided which can ef punch a non-circular holes at a 
predetermined position of a work piece. In the punching apparatus for punching a 
hole by means of a punch integrated into anyone of the moving part of a press working 
machine or the supporting part of the press working machine, and a die integrated with 
the other one of the moving part and the supporting part; each of the punch and the die 
has plurality of planes to be fitted with datum planes of a fitting jig* The punching 
unit for the punching apparatus comprises a punch, a die, and a fitting jig for 
positioning the punch and the die with respect to each other, wherein each of the 
punch and the die has plurality of faces for fitting and the fitting jig has datum planes 
to be fitted with the planes for fitting of the punch and the die. 
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